Introduction: Enteric perforations have been seen as a common problem in tropical countries. Over a period the trend of enteric perforations has changed, its treatment, disease progression and prognosis.
INTRODUCTION
T yphoid fever is regarded as the most common cause of ileal perforation in India. Typhoid fever caused by Salmonella enterica serovars typhi S. enterica is a gram-negative intracellular pathogenic bacterium, which infects human. S. enterica includes 2500 serovars of which most of them are pathogenic to humans. However, some prototypes are highly specific like S. typhi or Salmonella paratyphi. It can also spread through feco-oral route and have the incubation period of 10-14 days, but may vary from 5 days to 30-35 days depending upon the size of the inoculum and the immune status of the host. Diagnosis of the disease has to be confirmed by the presence of pathogen either S. typhi or S. paratyphi in the patient, which requires isolation of the bacteria from the blood, stool or bone marrow. The sensitivity of the test decreases with the increased duration of fever. Another method commonly used in today's scenario is Widal test, that detects antibodies against Salmonella O (Somatic) and H (flagellar) antigens in the serum, which usually appears in the 2nd week after the disease onset thereby proving the existence of the species in the body. Major public health challenge is the typhoid fever caused by S. typhi or S. paratyphi it has a global incidence of 21 million cases and responsible for 4% death worldwide. 1 The West African region has one of the highest perforation rates in the world (15-33%) , and the reason for the same remains a speculation. Despite decades of improvement in patient care, the morbidity and mortality of typhoid perforation remain high, and this is related to variable factors. [2] [3] [4] The incidence of typhoid perforation has been reported to be 27.3/1000 person-year in children less than 5 years of age. Serious complications are an associated feature in about 10% of cases requiring hospitalization. 5 After initial resuscitation with intravenous fluids and correction of electrolyte, emergency laparotomy is performed to manage the disease. However, diagnosis of the Typhoid perforation is seldom confirmed in the majority of these cases of the enteric perforation. Only a convectional diagnosis is based on the circumstantial evidence of terminal ileal, anti-mesenteric perforation in an adult running fever for more than 2 weeks. Widal test, although a routinely done test, is non-specific, and it is difficult to interpret, especially in endemic zones. Majority of the patients present with sudden onset of abdominal pain. Most of the patients come from the rural areas and reach the average delay of 2-3 days after onset of acute illness, thereby leading to high mortality associated with these cases. A high index of suspicion is required to diagnose hollow "viscous" perforation early as significant mortality and morbidity results from diagnostic delay. Ileostomy is an operative procedure in which a loop of ileum is exteriorized to the abdominal wall in the form of exteriorization of the diseased segment without resection or exteriorization of the perforation site with or without suturing. It is done as a part of surgical procedure which involves gross peritoneal contamination, edematous bowel loop, multiple perforations of small bowel, pregangrenous changes of small bowel or hypoproteinemia, because primary suturing without exteriorization has a high risk of leakage and related morbidity and mortality. A majority of ileostomies are performed without serious complications. With the understanding of the stoma site marking, principles of stoma creation and role of dietary modifications many problems of stoma care could be prevented. Hence, creation of the stoma does not add to the morbidity. It helps in early oral intake of patients.
METHODS
This study was conducted on the basis of the patients admitted with acute abdomen to the emergency or OPD patients from May 2010 to August 2012 found having ileal perforation and underwent an ileostomy were included in this study. Patients having other disease were excluded from the study. In this study, 25 cases of the enteric perforation and adhering to a common protocol in their investigation and management plan so as to achieve the aims and objectives are outlined. All patients were resuscitated preoperatively with intravenous fluids and antibiotics. Patients unfit for surgery were initially treated with flank drains under local anesthesia as a temporary measure prior to definitive laparotomy. Most cases received cefaparazone + sulbactam 1.5 g, aminoglycosides and metronidazole. All patients underwent laparotomy under general anaesthesia; a midline incision was employed. The amount and type of peritoneal contamination, number, site and size of perforation were noted. Since all the cases in this study had gross peritoneal contamination, the perforated ileal loop was isolated, biopsy taken from the perforation wall and loop was brought out as an ileostomy. Peritoneal wash was given, and abdomen was closed. Antibiotics were routinely given, for 7-10 days unless the diagnosis was typhoid in which case antibiotics were continued up to 14 days. A diagnosis of typhoid was made only if Widal test was positive. When the etiology of non-traumatic perforations was found, it was termed non-specific. Post-operative complications were noted. The factors influencing mortality and morbidity and outcome were assessed. Inclusion criteria included Ileal perforation and distal ileal perforation of any etiology. Although, patients with duodenal perforation, jejunal perforation and traumatic ileal perforation were excluded from the study.
RESULTS
In a study conducted most common cause was enteric fever in nonspecific ileal perforations. Perforation commonly occurred in second and third decade of life with 48% of patients belongs to the age group between 11 and 30. The mean age of the patients in the study was 33 years. Male preponderance with male to female ratio 5:1 was observed. Pneumoperitoneum in chest and erect abdominal X-ray was seen in 84% of the patients. Time between onset of pain and surgical intervention (Lag period) was between 10 and 96 h with the mean of 43.44 h. Single ileal perforations were seen in 84% of the cases with 72% being located within 30 cm from ileocecal junction (ICJ). Majority were located within 60 cm from ICJ (96%).
DISCUSSION
The most common cause of ileal perforation in the series was non-specific ileal perforation accounting for 60% of cases. Typhoid fever was the second common cause of ileal perforation in 36% of cases. Non-specific perforations accounted for 52.94%, in study series by . Whereas typhoid perforation was second common cause of ileal perforation accounting for 23.52% by Nadkarni. 6 Table 1 shows the incidence of typhoid perforations in different countries reported by different authors. When the etiology of perforation was not identified, it was termed as non-specific perforation. It was the leading cause of ileal perforation in the study. Seven patients with non-specific perforation had fever prior to the onset of abdominal pain. A diagnosis of non-specific perforation was made when Widal test, stool examination was not suggestive of typhoid. These cases could be undiagnosed cases of typhoid. However according to Capoor et al. (2008) , enteric fever organism is not the predominant causative agent of perforations. 7 Typhoid fever was accounted for nine patients (36%) of the cases. It was the second most common cause of ileal perforation in the study. It was diagnosed on the basis of Widal positivity. Tuberculosis accounted for 4% of cases of ileal perforations in this study. 4.9% of intestinal TB undergoes perforations. 8 If treated with higher antibiotics, early start of enteral feeding and anti-tubercular drugs carries a good prognosis. In this study, there was a solitary perforation. In 90% of cases, the perforation is solitary. 9 Multiple tubercular perforations carry a poor prognosis. In our study, patient had solitary perforation. In our study, the mean age was 33.72 (range from 6 to 75 years). In a study conducted by Kayabali et al. (1990) mean age was 35.8.
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Another study by Atamanalp et al. (2007) mean age was found to be 36.3 years. Table 2 below describes the mean age of patients that participated in various studies.
Typhoid perforations in the case of study by Eggleston et al. reported perforations occurring in second and third decade of life. In the case of our study 80% belonged to the second and third decade of life (Table 2) . Patient suffering from TB was in the eighth decade of life. There was male predisposition with male: Female ratio being 5:1. With typhoid perforations accounting for 2:1. Young males are the most common sufferers. Table 3 shows the mean age of incidence and sex of the patients in the different studies.
The increasing occurrence of typhoid intestinal perforations in this age group in our setting can be due to the fact that majority of them were youths and they are comparatively more adventurous as well as mobile and could have higher chances of eating unhygienic food outdoors. Alongside, a higher risk of fecal contamination because of their visits to the toilets at public places.
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Majority of the patients had signs and symptoms of peritonitis. The most common symptoms were abdominal pain, vomiting, and fever. All the patients had the chief complaint of abdominal pain. 80% of patients had vomiting, and 72% had fever. Constipation was present in 68% of cases. Whereas, just 8% cases came with a complaint of diarrhea. It was tough to diagnose the case associated with diarrhea with dilemma of whether to operate or not on clinical findings. But with the help of laboratory findings and signs of toxaemia patients were operated and got the treatment. Abdominal guarding was present in 96% of cases, abdominal distension in 80% of cases (Table 3) . Five patients present with shock on admission and the other nine patients were in different degrees of dehydration. Examination showed the signs of acute abdomen and toxaemia. Table 4 shows the different signs and symptoms that were present in various studies. Table 5 denotes and compares the site of perforation in various studies.
Midline laparotomy with ileostomy was performed in all the patients. The ileostomy was supported by a K 90 drain to avoid retraction (Table 6) . Waxner et al. (1993) also suggest the use of supportive rods. 13 In this current study, majority of perforation occurred in the 1 st week of the disease. Patients who perforate in the first 2 weeks have the better prognosis. In developing countries, cases are reported as early as the 1 st week of the disease. 11 Chest X-ray was useful and S. typhi was grown in 1 patient with typhoid ileal perforation in whom blood culture was done. It was not a routine investigation and not seen for every patient. Routine unit protocol was performed. The culture report was sensitive to amikacin, ceftriaxone, sulbactam, piperacillin. Hadley had reported positive culture in 22.2% and Santillana in 48% in 48% of the patients. 16, 17 Prior antibiotic therapy was responsible for the low isolation in the study. 16 Typhoid fever is caused by Gram-negative bacilli S. typhi. The organism passes through the payer's patches without causing inflammation. Multiplication occurs in the reticuloendothelial system for 10-14 days. Seeding occurs in the blood stream corresponding to the clinical onset. During the 2nd week of illness, bacteria reach the gut and localize in payer's patches. Ulceration and "medentericadenitis" occur. Necrotic areas appear in lymphoid tissue. This might lead to perforation of payer's patches. Tuberculosis was diagnosed on the basis of histopathological report. In our case series, the patient did not have Widal positivity. Patient with tubercular perforation was in his eighth decade of life and had the previous history of tuberculous infection and had taken full course anti-tubercular drug. In this study, all patients had moderate to massive peritoneal contaminations. Seven patients (28%) out of 25 had moderate contamination. Rest of the 72% had massive contamination. Hence to reduce the mortality in these patients ileostomy as a treatment modality was chosen. The no suture line in the procedure seems to be a better option in adverse patient conditions. 19 Primary closure is only done when patient presents early, and the bowel looks healthy. Sepsis and bowel edema makes suturing hazardous so primary closure should be avoided in patients presenting late. 20 A loop ileostomy is considered easier to manage and is not associated with greater rate of complications. 21 In our study, the majority of the patients were treated with cefaparazone + sulbactam combination along with metronidazole. In a study carried out by Chatterjee et al. (2009) broad spectrum antibiotics in different combinations with metronidazole were administered postoperatively. 18 A simple drain was kept for average 48 h with the ileostomy site. In this case series all patient had undergone ileostomy. In the majority of patients (88%) of the patients perforations were solitary, and 32% patient had impending perforations. Loop ileostomy proved to be beneficial in patients with impending perforations. The majority of the patients (84.6%) had single perforation and ileum was the most common part of the small intestine affected occurring in 86.2% of cases in the study by Chalya et al. (2012).
11 Karmacharya and Sharma (2006) in this study also revealed that 65.6% had solitary perforation involving terminal ileum. 2 Mock et al. revealed in 78.5% involving terminal 30 cm of ICJ.
22 Table 8 compares the number and site of perforations in different studies (Table 8 ).
The most frequent complication was wound infection in our study. According to study by Abantanga common complications was wound infection. 23 Similar study was carried out by Ahmed et al. (2006) reported wound infections as most common complications. 24 Most dreaded complication was fecal fistula that was, fortunately not found in our study. Mortality rate in case of nonspecific perforations was 4%. There was no mortality in case of typhoid or tubercular perforations in our study (Table 9) . Non-specific perforation therefore carries a poor prognosis in comparison to other causes of ileal perforation. Typhoid fever is a major cause of mortality in developing countries, with a case-fatality rate of 12-32%, whereas in developed countries this rate has been successfully reduced to <2%. 25 The procedure of choice was same in all patients irrespective of the etiology. Only those patients who underwent an ileostomy were considered for the case study. Three patients out of them developed wound infection and wound dehiscence. None of the patients developed fecal fistula. Lag period has an influence in the development of morbidity and mortality. There was no significant difference in morbidity and mortality in these cases. Lag period was however proportional to the degree of peritoneal contamination. Increased lag period resulted in the higher degree of peritoneal contamination. Table 10 compares the perforation operation lag period in different studies.
Ileostomy closure was carried no mortality and low complication rate. Overall post ileostomy closure complication rate was 24%. In a study conducted by Thedioha et al. (2010) overall complication rate was 18%. 26 Post ileostomy closure complications were commonly seen in Typhoid perforations with 2 (22.22%) out of nine patients. Of which 1 (11.11%) suffered from small bowel obstruction. Patient with non-specific perforations had wound infection in 1 patient and small bowel obstruction in 2 patients. None of the patients had anastomotic leakage (Table 11 ). Only one patient who had tubercular perforation had late complication of entero-cutaneous fistula formation. Wound infection rate in our study was present in 2 (8%) patients following ileostomy closure. Mann et al. (1991) and Peacock (2012) had wound infection rate of 4.34-12%, respectively. 27, 28 In this study, 12% patients of ileostomy closure had small bowel obstruction. Similar studies conducted earlier also reveal 12% going into small bowel obstruction. 26, 27 All the patients who underwent small bowel obstruction were treated conservatively in this study. Similar studies conducted previously also had 91.66-100% patients being managed conservatively. 13, [26] [27] [28] CONCLUSION Non-specific perforations are the most common cause of ileal perforation followed by typhoid and tuberculosis. There was a male preponderance with the male to female ratio as 5:1. Perforation usually occurred in the 1 st week of illness. Chest X-ray is a useful diagnostic tool. Widal serology although done routinely is not the sole criteria for the diagnosis of the disease. Histopathology is useful in the diagnosis of tuberculosis. However not useful in the diagnosis of typhoid. Solitary ileal perforation was seen in the majority of the patients. Ileostomy in Enteric perforation proved to carry lesser morbidity and mortality rate. No mortality was seen in typhoid perforation. Increase in the lag period resulted in a higher degree of peritoneal contamination. The overall complication rate of ileostomy closure is 24%. Post ileostomy closure, Wound infection, Small bowel obstruction and enterocutaneous fistula (ECF) were commonly seen complications. Small bowel obstruction occurred in 12% of cases and was managed conservatively. Treatment of ECF required surgical intervention. With the advent of current antibiotic therapy, the rate of typhoid perforation has decreased. However, cases of perforation occurring as early as in the 1 st week have become more common. Ileostomy as a treatment modality carries lower mortality rate due to the early start of enteral feeding and nutritional built up higher rate of morbidity due to increased hospital stay. Exteriorization of the suture line is a superior method of treatment and significantly decreases the mortality. Treatment of choice for temporary fecal diversion is Temporary loop ileostomy, as most of its complications are managed non-operatively. Primary closure should be reserved for the patient who presents early without gross peritoneal contamination. Patient who presents late should be treated by an ileostomy. Refreshing the edges, double layer closure of the perforation and an ileostomy proximal to perforation in a relatively healthy looking 
